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Ml A I nil nil . I I IWX) Win iitu Ill'll’ ■shmirvlih I’llmfiltlr sp, nnv (Neinab'da . I’loncillldue). In'lll (lie stomnUts ol 
ruck wallabies {l\in>nitlc spirt Irom Arnhem I ami, lnui.\ K. Sih . S. \n\i 122(2'. 71 7X 2d Maj. IWX. 

Wt/DtlwiiiilihMniin!) I ii.\ ixliin'tilr sp not is desunhcil from Lite stomachs ol two ‘■.[vcic-, of rock wnllaliv 
iMarslipialia Maeropodidiu'l. /Vmigu/r Ci minim Cuinkl. 1*42 ttype liosn aiul Wtnntnh hcnrhynii.\ t< mind 
IX It | | corn Arnhem Valid. Northern lurritorv I ho nvV species is disliiiguished trout ennyyners. IV wiiihlwtinli 
I Wi kkI I 'M l I and Hi i >hi mini \t M.iwsini 1476 by the pie so Ml l' ol four pairs ol oral denticles ttunpau d with %tx 
jkims in W. nfitfii/nr/i ,iwl In pairs in W unodnyriti. by the spicule length which 'is- 0.90- 1 .07 turn in III /irm# 

■■I', pov, compared will I. -I mm in IV. wooilwiinh and 1.7-2 1 nun in IV iihcntluifi by tin.* length of the female 
l.iil which I s 11.77-11.?.! mm Id IV nnntlwimli. I). I X 0.27 nun in II nbciiiltiili anil (I. I I -II 17 in ni in IV. jicil'n^oli 
s|>. no\ In aikhlion. the vug mu is (>.7 1 H mm in IV Hvntlwunlf, U.K nun in IV nhcinlnip lull only II 31 it,4X nun 

ill IV l>i‘lin,ccilr ■in. noV I he cli.uaileiislics of Ihe yeans are considered as well as ilx rcluliniiships a illini lire 
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Ki i Wind's Nein Hilda, marsupials, ruck- wallabies. 

Introduction 

One ol the most iiiiu.sli.iI geneva ol nematodes 
m i to ring In tin.' sumnielis ol kangaroos and 
wallabies is the eloaeinitl genus Wninlw'iirtln 
Mrnnyylns Wahid. 1 064 which is found in tunnels in 
the MtperJieiiil squamous epithelium of the slomaeli 
and oesophagus rather (him in die lumen of die 
sloniach or large intestine or coiled around 
oesophageal papillae as Is die ease with most ol lie 
other members ol die family (Wood I '.HI: Maw-on 
I d>7 1 . I07<x Hevciukv A Spratl 19%). fwo .specie' 
arc- ciuienlly known within this genus the type 
species. IV'. wnodwiinli (Wood. 193 It originally 
described Irom Woodward s wallaroo. Xlaiiv/iih 
mhiisius wunlw'tinli Thomas.. 1001, from die north 
ol Western Australia (Wood 1031; Wahid l%4). 
subsequently o.'desei ihed Irtiiu I’curspn Island ruck 
wallabies. I 'r i refill i liili-mHi fh'iimiiii (Thomas. 

I ‘>2 ? t limn South Australia (Muwsoit 1071 1 and U 
ohendorfi Maw.son. 197b Irom the whiptuiled 
wallaby l7//rro/uo /nu / w Hennetl. I X A S ttype host), 
die wallaroo, At. mlntsltis cohiislus. Gould 1X41 and 
the red-necked wallaby. M ni/in>iiscii\ ( Desjivaresi. 
1X17), Irom north-eustern New Smith Wales unit 
south custom Queensland < Mawson I97bi The Itiilet 
species was subsequently reported as a common 
parasite ol' brush-tailed roek wallabies, members n| 
die I'l'tiii^dlc i>niit ill'iia complex t/t u.s.uimlis 
Kamsay. 1X77. /' c“dnunu Thomas. 1023. /’ 

licrbcrli Thomas. 102b, /’ iihmniln Gould. 1X42. /’ 
nnircchn l .ldriclge At Close. 1002, /’ />nm illtiln 
(Gray: 1X23) and I 1 , s luvnuud Eld ridge A. Close. 
1002) limn eastern Queensland by Beveridge cl ill. 
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(I0K0) and luts since been found also in (lie agile 
Wallaby, Mtnit>i»i\ ug//(i (Gould IN42l. and (he 
swamp wallaby. Willobin tricolor (Desniiiicsl 1X1)4) 
i see Spend cl ni 1001 ). Sprait cl tii. ( I00| i listed an 
additional imcle, scribed species ol Hiim/nvov/o 
\lrmiiJ\lns from tile llnbarlck Pelrtifttrh rmuilllUl 
Gould. 1X42 and I he short-cured roek wallaby. I J 
hrnrhvini\ t C ion let 1X41). from the Northern 
lenitorv. In the presem paper, die utHleveiihcJ 
species lislecl liy Spratl cl nl. I 1001 1 is dcsi, t ihed, die 
diagnostic features ol the genus are reassessed and 
its- position within the existing classification is 
discussed since the genus has in die past been 
variously allocated io die Sirongyloidea (Wahid 
1064) and die Triehosirongyloidea (Mawson to? I ), 

Materials and Mel bods 

Nematodes were recovered from the preserved 
carcases of rock wallabies provided by lb .1 I 
Nelson. Monash University Melbourne Vie. 
Immediately alter shooting, carcases were perfused 
with 100 / i(iriiiol saline via the left ventricle 
fill lowed by immersion oldie entire carcase in 10 '3 
formalin. Nematodes recovered Irom die gastric 
mucosa were stored in 7(K> ethanol and were cleared 
in lacioplieiiol foi examination. Drawings were made 
with the aid of a drawing lube attached lo an 
Olympus BH microscope. Measurements are 
presented in mm as the range for 3 specimens 
followed by die mean in parentheses. To examine the 
localisation of nematodes within die gastric mucosa 
small pieces of parasitised stomach wall were 
embedded in wax and sections, cul at a thickness ol 
3 pm, were stained with haemutoxylin and eosin. All 
ncmalode specimens have been deposited in the 
South Australian Museum. Adelaide (SAMA.l. 
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WoutlwaritoslroHKylus pvtrogalv sp. nov. 

(Nils M3) 

Iftlli'ly/n . ' from stomach of I'l'lmytilr t om iiiua 
Anthem Land NT. I \i.l977_ cull ) I Nelson. 
SAM A AHC 71)502 

Mintin' .vimc iliilii. SAM A AIK.' 3(1593 

\ o • ' same data. SA.VIA AIK' I 1700. 

I itlh r iiuih'iiiil ( i nntiiH'tl Irum stomach ul 
l’uuli\i‘Us. Arnhem Uilkl N't. tull I I 
Nelson. I xi, 1977: 10 . 20 V v, SAM A AIK' 

1 1071 . 

I )<u ri/ilmn 

Slender elongate nematodes. cuticle covered will) 
numerous line transverse annul, it ions. Munili 
opening fun. dorsovciurully elongate. apparently 
rigid; kitcial margins »>l mouth Opening each with 
rmv ul I'uui nit, utile, doiiu- shaped denticles 
additional pan ul Tiny denticles al dorsal and vcnlral 
extremities ul each row Two amphids and four 
siihmcdiaii papillae lateral lo rows of denticles: nerve 
tissue extending posteriorly and laterally front 
sensory papillae. Subcuticular region ul anterior 
extremity heavily sclernfised Huceal capsule thick 
walled, with laint transverse sirialtons: anterior part 
of buccal capsule dorsoventnilly elongate in apical 
views u| head, becoming circular puslei iorly , buccal 
casiilc suppurted externally by 10 pruminciil bands 
of muscle running from external surface ol buccal 
capsule lo longitudinal somatic musculature, two 
bundles of muscles present dorsallv and two 
vciitrally. two thick Initial muscle bundles and I'uui 
slender siihtnedian bundles. Oesophagus long and 
slcndci. corpus cylindrical narrowing slightly to 
form short isthmus; isthmus merging into elongate 
bulb. Nerve ring surrounding junction of 
oesophageal corpus and isthmus: secretory •exCreloiy 
pore in mid legion of oesophageal Inilb; deirid at 
level of secretory excretory pore. 

Male 

Tolitl length 1 1 1 1.5.5 (14.0); maximum width 
0.17 0.23 (0,20k buccal capsule 0.020 0.037 (0.0321 
in length, vviillh in lateral views 0.01 7 0.020 1 0.0 1 4), 
in dorso-vcntral views 0.010-0,013 (0.012); 

oesophagus 0,79-O.Xb (0X3); nerve ring lo anterior 
end 0.40-0, 48 ( 0.42 1: secretory -excretory pute to 
anterior end 0.48-0.57 (0.52). deirid to anterior end 
(100 OltiO). 

Utnsal lobes short, of approximately equal lengili. 
ventral lobes joined venlrally, dorsal lobe small, 
slightly shorter Ilian Itileral lohes. not cleat ly 
demarcated from lateral lohes. Ventral rays slender, 
apposed, reach margin til bursa, extemo-lateral ray 
slightly stonier than other lateral rays, divergent irom 



them, slightly recurved near extremity, not reaching 
margin of bursa; metlio- lateral ami ventro laleral 
rays slender. apposed, reaching margin of huisa; 
cxlorm (-lateral ray arises from lateral trunk, si might, 
does not teach margin ol bursa. Dorsal lay bifurcates 
close Lo origin: branches long, slender, aicnatc. 
secondary division into bomchlets occurs near 
cxticinuy itl ray; external braitchlcls sllitri directed 
pi istcro- laterally, do not read) margin ol hni'su; 
internal biaiichlcls longer. directed ptislerituly 
almost reach margin of bursa, (fenilal cone 
promineul anterior lobe huge, conical, extends 
almost to limit of ventral lobes posterior lip small 
with pair of prominent posteriorly directed 
appendages; gubcnuictiluin absent central cordate 
and lateral paired elongate thickenings of spicule 
sheaths present at ihcii junctions: spicules clotigalc. 
tllate, 0.90 1,07 l().‘)7) long; anterior extremilic.- 
irregularly knobbed; distal lips hluiil; ala dmiuti-ho 
in width towards spicule lip 

I iwalc 

l ength lo. 4-22. 8 (2o.li. maximum width 0,ix 
0.29 10.27). buccal capsule 0.027 0,031 (0,030) in 
length, width in lateral views 0.020. in ilnrso-vcnlr.il 
views I). 010-0.015 (0.0131; oesophagus 0.92 1.28 
t l.ol); nerve ring to anterior end 0.24 0.44 (0.39). 
secretory excretory pore lo anterior end 0.57-0.05 
(0.02); deirid lo anlenoi end 0 58-005 (0.02) fail 
short conical 0 11-0.17 (0.15). vulva immediately 
anlcritu lo anus, 0.21-0. 32 (0.20) from posterior end. 
Vagina short, straight- directed anteriorly, 0 31-048 
(0.39); vestibule in form ol V. with thick ituiscului 
walls. 0. 15-0.20 (0.17) long: spliincLci and 

inluiidilniliiiu ol approximately equal lengths, vciy 
variable in length, each 0.08-0,25 long; uteri parallel 
run anleriorly loan infundibula; egg ellipsoidal 
0.11-0.14(0 111x0,07-0.09(0,08). 

Luatlisiiiion within shiiiuuii 

Ncnuilodcs lie in small sinuous tunnels in the 
superficial layer ol the stratified squamous 
epithelium >>f the forestomach. Nematodes were not 
found penetrating as deeply as the tiuniau pitipnu 
and (he presence of the nematodes in the squamous 
epithelium provoked no inflammatory response. The 
anterior ends ol the nematodes were buried in 
tunnels while the postetior etuis lay live in the gastric 
lumen 

Discussion 

The nemaiodc species described above belongs lo 
(lie < loaeiniitne Stossich 1X99 because it possesses 
a cylindrical huceal capsule, a bursa in which the 
dorsal lobe has four branches, the cxlerno-dorsal ray 
arises from the lateral trunk and a cervical groove is 
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I igs M2. WtMHlwiiftjostftHigyhix iictivgnli' sp. nov. I Anleiiot end. lateral view. 2. Cephalic extremity. lateral view. 3. 
Cephalic extremity, dorsal view. 4. Cephalic extremity, apical view. 5. Transverse optical section through anterior end uT 
buccal capsule 6. Transverse optical section through posterior part of buccal capsule showing muscle hands running 
radially Irorn outer wall of capsule. 7. Bursa, lateral view. H. Bursa, dorsal view, 0. Bursa, ventral view. 10, Posterior end 
ol male, dorsal view show ing spicules and thickenings of spicule sheaths at their junction. I I. female tail lateral view. 
12. female genital system, lateral view Seale heirs = 0.1 mm I, 7-12; 0.01 mrn 2-6. Legend ; a. amphid: d. denticle; de. 
dcirid: e, secretory-excretory pore; i. infundibulum; It. lateral thickening of spicule sheath; m. mouth opening; n, nerve 
line; s. stibmedian cephalic papilla; sp. sphincter: t. central thickening .it junction of spicule sheaths; v. vagina: ve. 
vestibule 
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I'lr I V Histological Mil fun ill the Minimi'll wiill cl 
hunifittlf nmi wiui showing luciilisniiHii ol 
Wiituliv.inliiMnnii’vlin in'iroi'tih' sp onv ( n > in ,i 
mi| il'i 1 1 1 i j I .'i|tniiiiinis epithelial lumid i.iitdvvsI I'nniied 
by die ncnuitodc .illil Ilk' lack of any iiill.iiiiinaliiry 
iiMLinm in the epithelium. Sink 1 lim It. I nun 

lin kin'-' ll belong (*> l lie 0 n ' 1 1 tytmtlw iii’Jn- 

,\lnnif!\Ui.\ because il possesses .1 heavily sclerotised 
inoiilli region. ,j transversely .striated buccal capsule 
and .1 low ol seloioliscd denticles oil cithei side of 
tltc 1 nouili opening. 1 he laliet cluiraelcrlslie being l he 
must obvious feature defining the genus. |ho. 
specimens described tibove are distinguishable from 
IV wuiHlwtwIi anti Hi nhauiorfi primarily by Ihe 
nuiiibet ol pairs uf sclemiiscd oral denticles. 
WnoihnmJostftintiylU'! wo4.klwtinli possesses l(i pairs 
ol denticles while IV. ubiiulorjl possesses six pairs. 
In all ol Ihe specimens Irwin /V'/rogo/r spp, bom 
Arnhem I ami there are four large pairs ol denticles. 
At each end of die rows of denticles, there is a pair 
of liny denticles which has not been included in 1 be 
determination of die mimhei of pairs of denticles 
because Ihese denticles are not obvious in lateral 
views and are only clearly r isible in an apical view 
ol the month region. The same terminal pairs of tiny 
dvntiel.es are evident 111 the scanning electron 
micrograph of 1 lie cephalic extremity ol VV iiheiulorj} 
published by Maw son il97b. fig.ll) although the 
fey hi iv is pot mentioned in the description and was 
nol taken into consideration when determining Ihe 
number of pairs of denticles on each side of Ihe 
mouth opening Whether Ihese same terminal pairs 
ol liny denticles are present in VV. woodwnrdi is not 
known. In addition, die specimens described above 
differ from congeners in spicule IcngLli. being I 4 
mm in H{ u u(uh\ tinli ( Wood loll), 1,7 2 I mm in 
IV I'hi’inlorli (see Mawson 1076) compared with 
0.90-1 .07 nun in Ihe species described above There 
is also a corresponding difference in the length of Ihe 
vagina which is 0.7- 1.0 mm long in IV wimdwiinll, 
O X mm m W. nbniiJorjt and ll.5l-0.4X mm in the 
species described here Therefore, the material from 



rock wallabies Ifom the Northern I 'em lory is 
considered to represent a distinct specie's and the 
haute WtHHlwunio.'itmi# sin* pcliv.ititlc sp. nm is 
proposed lor il. die name being derived from die 
generic name of Ihe hosls 

In Lompaniig die description of the new species 
vvilh those ol its congeners, several morphological 
characteristics of die genus warrant comment due to 
apparent inconsistencies or errors in published 
descriptions. 

The oesophagus is described 111 the other species as 
being s lender and clavato yet in Hi /vovnpr/i there is 
a distmcl constriction ul the level ol Ihe nerve ring 
and the oesophagus is clearly divisible into corpus 
isthmus and an elongate bulb. Specimens ol IV. 
nhi iijuifi were examined and the same subdivisions 
oft he oesophagus are evident although they have not 
been illustrated or described in die lilcralnic. The 
structure of Ihe oesophagus is of considerable 
taxonomic significance because it is eluvaic in 
genera ol ihe 1 1 i be Cloaciniuea (Siossich. 1X09) ol 
the (. loacininac but is subdivided into corpus, 
isthmus and bulb in Ihe iribe Pharyngoslrongy linr.i 
Popova 1052 imo which Wiii»hviir<h>Miun}:yl'iiy has 
been placed I Lielitcnfcls IONOV The revised 
interpretation of these morphological characters 
therefore becomes concordant with the cm rent 
taxonomic position of the genus. 

In the original description of die genus, Wahid 
1 1%4, fig. Ill desei died and illustrated a 
"glilvrniK tilum" in die type species, IV, iroo</n'«o/i 
In Ihe original de-sci iplion ol Ihe same species, 
however, Wood 1 10 1 1 ) had been much more cautious 
and had described “ nil accessory piece , present as 
an irregular shaped structure" which “appeals to 
function as a guide for the spicules''. VI aw son ( l'>7(s) 
slated that a gtlhemacultmi was present in H 
I'hcndiirfi hul did not illustrate llic structure. Durellc 
Dessct it Beveridge (lOXOi illustrated die 
■■guhci'iiaeuluni" ol VV idicndorfi bin n is deal from 
the illustration that the structure is not a 
gubcrnaculiim bill the cordate thickening at die 
junction of die spicule sheaths (Beveridge |9X'2) A 
giibcriuicuhim is absent in IV pclrtiftitli . although il 
does possess a cordate thickening and paired lateral 
thickenings of die spicule sheaths at their jnnelion in 
common with all other eloaeinids and ehahcrliidx 
dial have been examined foi ihe presence ol die 
structures (Beveridge 10X7) It iherel'ore seems inosi 
likely dial a giihernaciiluni is ahsenl in this genus and 
die eordule eentral thickening at the junction of the 
spicule sheaths has been mislaken for .1 
guhernaenhmi m Ihe past. This problem pertains 10 
several genera of die Pharyngosirongylinea and has 
been discussed ill detail by Beveridge 1 10X2). 

The morphology of die female genital system has 
110 I been described in detail lor H wt/ndmiiili . 
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although M.iwson ( 19? I ) illustrated .hi t-»cniuill > Y 
shaped ovcjeelor will) parallel, urnphidelphic uleri in 
her redcscriplinn rtf this species from rock wallabies 
Crum Sou ill Australia. I he ovejeemr was described 
I di W. ohi'ititorfi hv I Inrelle IJessci it Beveridge 
(I9NII) who illustrated a slioil Y-shaped vestibule 
willi shuil sphincters and infundibula and suggested 
ili.ii tlie morphology of the uvcjecutr was 
iniei mediate between dial round in the 
Trichoslroirgyloidey and I he Spongy ionlea. 
I.ichlcnlels i|9S(l) classified I lie ovejeetor of 
WoiHlMirili/simiifiyhi v as typically slrougylnid and 
as being Y shaped superficially, bin resembling 
relaied genera Willi J-sliaped ovejeciors in dial die 
sphincters and infundibula <nv sliorl. I he ovejectors 
of HI are similar lo those ol IV. iibc'iiilnrh 

and confirm I ichtenfels' intrrpivtalion Beveridge 
( IV87I illustrated die ttvejecUn ol IV /;c//r ign/e 
(described simply as Woti(lwtinli‘$tivn({\'ln\ sp.) and 
confirmed dial il loo agreed willi the description and 
alloealant suggested by Lichlcnlels (I9N0I. flic 
<n L'leetoi in ibis genus s diorefore considered ui hi' 
a modi lied .1 shaped ovejeetor according lo the 
dclhibion.i of Lieliieiifels (1080). with the 
modiliiaiion prohably being a dirccl instill ol die 
slender elongate body sli neuire imposed upon this 
nematode genus by Us oealisalion vvilhin epithelial 
tunnels ol the gastric mucosa. 

The svsiemalie position of Ihe genus 
U i »r nh\ tut It w turn ft yIh.s has been Ihe subject of some 
uncertainly. Ihe type species was initially described 
as /’tun \iinn.\triiiiy\liii icuorAi un-li. indicatin'! a 
close leluuonsliip with the genus PlinruiyitMioih’v- 
ln s Yo'ke .Y Maple, stone mYb Wahid (|9(v|| 
subdivided Ihe genus f-Vn/M'/igiwtm/igv Ins and 
owK’il the new genus 1 V< <» •</•> vnimtn mg ylns for IV 
woDiiwtihli hm providetl no cvplunui urn of iis 
possible relationships with f‘lun i ugo.t'fongi7/n'. 
Maw sou ( 1071 1 reilesertlted P. uyn idwunli from rock 
wallabies and creeled Ihe new genus <1 m/i/nyo 
which she plueerl in the triehostrongyloid family 
AimdoMoniatidae ( liavassos. 1919) hasetl 011 the 
papers of Inglis 1 |9f>5 I90.X) dealing with 

convergence ol ihe cephalic lealtirox ol nematodes 
oectiioilg btiiied in die stomach lining of ilieir hosts 
and Ins view dial many nl die strongvl.ilc nematodes 
ol Aiisliiiltan marsupials were members of the 
iiiehnsimiigyluid family AmidoMomatidae 
Subseiiemly.. m describing IV MaW.son 

(197(0 recognised die synonvmy ol f /Mfiov/w wild 

Hiior/u (Oi/oM/ra/g 1 In \ lull plated IVviin/ioi/i/. 

iViIhhi w nil'll die Amidoslomalklite UlltcUc 
Dessel A: Beveridge (I9KU) in conliasi lelcircd Ihe 
genus to die Slrongylo dca ami I .iclilenfels (IVStl) 



placetl Ihe genus ill the slrongyloid Iribe 
I’haryiTgoslningyliirea characterising the tribe 
primarily on die basis of a buccal capsule willi 
transverse si rial ions and (hereby re-associating 
W™ uhnntlins inwgytus with Pint nv/.w >s in muylii ' . Ihe 
genus wilh which il was first linked by Wood 
(1931). Beveridge 1 1 9X2). in a revision of the 
I’haryngostroney luiea. omiiled Winnlvnnlnslmn 
gylus on the basis ol 'uncertainties a.s to iis alliuiiies. 
The addition ol a now species confirms the 
eharaelers upon which Ihe genus was erected while 
providing some modification to the definition of Ihe 
genus, principally in relationship to lire morphology 
ol die oesophagus and ovejeetor and the absence ol a 
true gliberiluculmii. lire association w ill) members of 
the Pharyngo.slrongyloidca is supported on Ihe basis 
of a transversely striated buccal capsule, although 
Ibis character occurs also in certain genera of die 
related Iribe Zoniolaiminea (Popova. 1953) 
(Beveridge l l >K3). Dus morphological eharaetci 
appears to he Ihe only feature upon which n Hi nil few 
can be judged because odici eharaeieristjcs ol the 
genus are so highly modilied to acommodale its 
Unusual mode ol existence within the .stomach wall 
that they are phylirfccijcticullv unniloriiialive. 
Therefore, 111 view of die lack ol evidence lo die 
contrary, and will) the limited or even equivocal 
evidence of associations hasetl on the presence id a 
striated buccal capsule, it seems reasonable to 
consider W,H>J\ninli>smmgyliis a.s a highly modified 
memhei of the tribe F'liuryngoMongyliitca. 

Ihe host and geographical distributions of 
members of the genus are not yel fully elucidated 
On the basis o| ciiiTcnl cv idenee. 111 i ‘lumilorli occurs 
m a vuriely ol rock wallabies, scrub wallabies and 
kangaroos along the eastern coast ol (Queensland and 
New South Wales. IV wrHuIwunii is known fix mi 
kangaroos originating I 10111 the northwest ol Western 
Australia (allhough based on a /on record from 
Britain) and from rock wallabies m South Australia, 
while 111 pe/iogo/t 1 is known from rock wallabies 
Imm Arnhem t.antl in lire Northern Terrilorv The 
leui tire common to all members ot die genus is dial 
llley p..n .(sifise tank Wall. idles dul llosl 1 eladonslil| is 

Warrant more lltoiough imesligalum Ivb'ie any 
coiifliisions can be tlravvn Imm this tibsei valion. 



Ycknnw ledgnienls 

I hanks arc due in l)i .1 V. Nelson lot pionsmi) ol 
the pauisites ii|>oii which dn description is Based 
and l\ > In I ) M, NptaU lor reading a draft of Ihe 
mamiscripl. 
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